The private health sector provides a significant portion of sexual and reproductive health (SRH) services in developing countries. Yet little is known about which strategies for intervening with private providers can improve quality or coverage of services. We conducted a systematic review of the literature through PubMed from 1980 to 2003 to assess the effectiveness of private sector strategies for SRH services in developing countries. The strategies examined were regulating, contracting, financing, franchising, social marketing, training and collaborating. Over 700 studies were examined, though most were descriptive papers, with only 71 meeting our inclusion criteria of having a private sector strategy for one or more SRH services and the measurement of an outcome in the provider or the beneficiary. Nearly all studies (96%) had at least one positive association between SRH and the private sector strategy. About three-quarters of the studies involved training private providers, though combinations of strategies tended to give better results. Maternity services were most commonly addressed (55% of studies), followed by prevention and treatment of sexually transmitted diseases (32%). Using study design to rate the strength of evidence, we found that the evidence about effectiveness of private sector strategies on SRH services is weak. Most studies did not use comparison groups, or they relied on cross-sectional designs. Nearly all studies examined short-term effects, largely measuring changes in providers rather than changes in health status or other effects on beneficiaries. Five studies with more robust designs (randomized controlled trials) demonstrated that contraceptive use could be increased through supporting private providers, and showed cases where the knowledge and practices of private providers could be improved through training, regulation and incentives. Although tools to work with the private sector offer considerable promise, without stronger research designs, key questions regarding their feasibility and impact remain unanswered.
Background
Private providers play a significant role in the provision of health services in developing countries, particularly for ambulatory health care (Berman and Rose 1996; Hanson and Berman 1998; Waters et al. 2003) . A large portion of sexual and reproductive health (SRH) services in developing countries is also provided through different types of private providers. Private providers are a highly heterogeneous group, including for-profit and non-profit organizations, practitioners of modern and traditional systems of medicine, traditional birth attendants and other informal sector providers, as well as public sector practitioners who also work privately. In recent years, policy analysts and governments have recognized that the private health sector has been neglected, and are increasingly looking for ways to better deal with private providers (Bennett et al. 1997; Mills et al. 2002; Peters 2002 ). There are many reasons for addressing the private sector, but the most common set of public policy objectives is to find ways to increase the coverage and quality of health services, and to reduce the harm caused by unregulated private providers. Although a wide range of strategies have been developed to deal with the private sector, there has not been a systematic effort to document how these strategies have worked for SRH. The purpose of this paper is to assess the evidence concerning strategies to deal with the private sector for SRH services in developing countries.
When examining questions about the private health sector in developing countries, it is important to understand both the type of private provider and the type of health service involved. Most countries do not have reliable data on the number of private practitioners, particularly on those in the informal sector. Unqualified private practitioners are the largest source of health care in countries such as India and Bangladesh Peters and Kayne 2003) , while pharmacy vendors and traditional healers form a major source of health care, particularly for outpatient conditions, in many African countries (van der Geest 1987; Oshiname and Brieger 1992) . It is also clear that different types of private providers make up significant segments of the market for different types of SRH services.
Most women in developing countries do not deliver their babies at public health facilities, but at home, in many cases because there is no other option. A large proportion of home deliveries take place without skilled attendants from either the public or private sector. The World Health Organization (1997) estimates that 60% of births in the developing world occur outside a health facility, with 47% assisted only by traditional birth attendants (TBAs), family members, or without any assistance at all. A review of Demographic and Health Studies found that home deliveries were the dominant form of delivery in Asia, the Middle East and Africa, and although deliveries at public sector facilities were more common than deliveries at private sector facilities, they were nearly equal in South Asia (Figure 1 ).
Similarly, much of the contraceptives provided in developing countries are procured from private providers. Berman and Rose (1996) found that in Latin America, non-governmental sources were responsible for more than 60% of family planning services, though publicly funded family planning programmes contributed to this. In most African, Asian and Middle Eastern countries, family planning services were provided by government sources. Numerous country studies in Asia and Africa have shown the significant role played by private pharmacies, informal providers and private clinics in the treatment of sexually transmitted diseases (STDs) (Benjarattanaporn et al. 1997; Fonck et al. 2001; Schneider et al. 2001; Vuylsteke 2001) . Even though it is not known how many of the approximately 50 million induced abortions performed each year occur in the private sector, it is estimated that nearly 20 million of them are performed under unsafe conditions or by untrained providers who are part of an underground private sector (Shah et al. 1999; Varkey et al. 2000; Ahman and Shah 2002) .
Understanding how to deal with the private health sector is important for a number of reasons. As already seen, the private sector is a major player in health care provision. Most middle-income countries have health systems that are pluralistic but largely in the formal sector (Londoño and Frenk 1997) . Low-income countries tend to have large informal private sectors where providers may not be formally trained in the system of medicine that they practice, and they operate outside the purview of public health and tax regulations (Berman 2000) . Governments need to know how to deal with the private sector because of the public policy concerns for patient safety, quality of health services and the value for money of health services. Studies on the quality of services from private providers are limited, particularly among informal sector providers. There are studies that have shown significant deficiencies with the treatment of STDs at private pharmacies and clinics (Garcia et al. 1998; Harrison et al. 1998; Okonofua et al. 1999; Wachter et al. 1999; Leiva et al. 2001; Chabikuli et al. 2002) , with inadequate knowledge and advice about contraception among private providers (Ratanajamit et al. 2002) , and with unsafe deliveries by untrained attendants. Since most developing countries do not have formal quality assurance systems in health care, concerns about safety and quality are also relevant to the formal private sector. For example, in examining the quality of hysterectomies done in Gujarat, India, Ranson and John (2001) found extreme variations in the quality of private practitioners, with many procedures being dangerous, unethical and expensive. Other studies have linked excessive caesarean sections to private financing through feefor-service payment systems (Belizan et al. 1999; Mishra and Ramanathan 2002) .
Globalization and changing political views about the role of the state are also causing more attention to be placed on the private health sector. Although ideological motivations have led some governments to turn to the private health sector, frequently it is the shortfall in public investment in the health sector and poor governance that has created an opening for growth of the private health sector. Whatever the cause, if governments are to deal more explicitly with private health providers, it is important to see what strategies actually result in changes that benefit the public.
In this study, we take a pragmatic rather than ideological approach, with the intention of better understanding both the strategies used to deal with the private sector, and their effects. Building on the model of Waters et al. (2003) , we examined seven types of private sector strategies that can be classified under three basic approaches: market-based, administrative and public empowerment (Table 1) . Marketbased approaches (contracting, financing, franchising, social marketing and collaborating) are intended to influence the behaviour of the private sector to promote public interests through market approaches. Privatization, or the selling off of public sector facilities to private providers, is another market-based approach that is not included in this review. Administrative approaches (regulating and training) are used to ensure minimum standards and a fair playing field among providers and payers. Public empowerment approaches (informing and educating) are intended to enhance demand and/or public accountability, and the ability of people to make better choices about their SRH.
Methods
We 
Results
Of the more than 700 articles that we identified, only 71 met our inclusion criteria for private sector strategies dealing with SRH services. Most of the excluded studies described a private sector strategy, but did not measure an outcome. Few of the included studies have the more robust designs: five of the studies were RCTs, 19 used non-randomized controlled interventions (none were case-control studies), 31 used before-after comparisons, and 16 were cross-sectional assessments (Table 2) .
Private sector strategies were most frequently used for maternity services (55% of studies), followed by prevention or treatment of STDs (32%) and family planning services (11%) (Figure 2 ). There was only one eligible study that addressed abortion. Some of interventions addressed multiple SRH services. For example, the programmes that promoted condom use are categorized here as STD interventions, although many were also intended for family planning purposes.
Training private providers was the most common strategy (72% of the studies), followed by social marketing (17%), financing (3%) and regulating (3%). Many of the studies used multiple strategies: training was often done in connection with some support (in-kind or financial), or as a supplement to the franchising, regulating or contracting strategies.
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Evaluations of TBA training programmes have found that training has an impact on knowledge, practice and referrals, and that TBAs can perform what they are trained to do, at least in the short term (Akpala 1994; Yabrundi and Finger 1994; Kumar et al. 2000) . However, even when training appears to influence practices, very few positive effects on maternal outcomes have been identified (Yabrundi and Finger 1994; Goodburn et al. 2000; Smith et al. 2000) . Most evaluations of TBA training that look at maternal outcomes suggest that TBA training as a solitary intervention does not significantly reduce maternal mortality, and that decreases in maternal mortality are only likely to be observed when TBA training is linked to a strong referral system which includes transport and effective obstetric services at first-level referral facilities (Greenwood et al. 1990 ). Even where reductions in maternal mortality have occurred, these reductions have been modest. In many environments, training TBAs is not considered cost-effective simply because most TBAs have a low caseload (Smith et al. 2000) .
Seven studies adopted training as the primary strategy targeted at drug retailers. Six of these studies focused on some aspect of STD prevention and control (Oshiname and Brieger 1992; Pick et al. 1996; Garcia et al. 1998; Tuladhar et al. 1998; Adu-Sarkodie et al. 2000; Mayhew et al. 2001) , while the seventh focused on emergency contraception practices (Ratanajamit et al. 2002) . Results of these studies show a clear improvement in knowledge of providers, but they tell us little about their actual practices, especially beyond the short term. The one study which examined programme effects beyond the short term found diminished effects after 7-9 months when compared with the measurements made immediately following the intervention (Tuladhar et al. 1998 ).
Four other training intervention studies targeted service providers based at private clinics (Green et al. 1998; Ogedengbe et al. 1998; Walker et al. 2001; Heimburger et al. 2002) . Of the two studies that tested interventions whose objective was to improve the effectiveness of STD case management among private practitioners, one RCT showed a large improvement in drug stocking and prescription practices among practitioners in the intervention group compared with the control group (Walker et al. 2001) , whereas the uncontrolled before-after study showed mixed results, with some improvement of rates of knowledge and self-reported practices (Green et al. 1998) . Data on therapeutic practices in the RCT came from self-reports, which may over-estimate actual practice.
Of the 11 eligible studies in which the primary private sector strategy was social marketing, only four used control sites, and none employed randomization. Many of the social marketing studies that do not have comparison sites to demonstrate their effectiveness use data on sales volumes and revenue to guide judgements on the success of the programme. Each of the four studies that had comparison populations showed positive results. In Uganda, prepackaged treatment kits for men with urethral discharge were sold through an over-the-counter social marketing programme in private pharmacies, drug shops and clinics (Jacobs et al. 2003) . Users of the treatment kits were more likely than controls to report complete disappearance of symptoms (84% vs. 47%, p < 0.001), full compliance with treatment (93% vs. 87%, p = 0.006), and condom use during treatment (36% vs. 18%, p < 0.001). A controlled study on the promotion of condom use in non-regular sexual partnerships in urban Mozambique found that a greater proportion of respondents in three of the four intervention provinces reported condom use with their last non-regular sexual partner when compared with data for the 10 study provinces as a whole (Agha et al. 2001) . Project impact was greater where HIV prevalence is high, suggesting that HIV prevalence may be a strong confounding factor and an issue to consider in designing condom social marketing interventions.
Another controlled study examined the effectiveness of a youth-targeted social marketing programme in improving adolescent reproductive health in Cameroon (Van Rossem and Meekers 2000) . Most indicators relating to perceived benefits of preventive action and self-efficacy improved for both boys and girls in the intervention group compared with the control group. Changes in self-reported sexual behaviour, however, were not significantly different in the intervention and control groups. The increase in self-reported condom use was greater among girls in the intervention group than girls in the control group, but not among boys. Contrary to expectations, more girls in the control group than the intervention group reported using condoms during their last sexual encounter. The fourth controlled study examined whether a contraceptive social marketing strategy could viably replace a community-based distribution programme in a high contraceptive use area in Colombia (Vernon et al. 1988) . Social marketing was the only one of three tested interventions to yield a net profit. Social marketing resulted in 33 869 coupleyears of protection and led to the sale of 318 180 condomsvalues higher than for the other interventions tested. But since population characteristics, rates of use and statistical analysis are not presented, it is difficult to interpret the full effects. Despite demonstrating that social marketing is a more cost-effective means of increasing contraceptive prevalence, the authors conclude that community-based distribution is nonetheless a more advisable strategy due to the susceptibility of social marketing programmes to political and economic factors such as price freezes and exchange rate changes.
The little research that examines regulatory interventions suggested that regulations alone have little effect, but when combined with other interventions, they may be very effective. Merely introducing clinical guidelines had no impact on treatment patterns for STD use by private practitioners (Connolly et al. 1999) . However, in Vietnam, Chuc et al. (2002) found that a multi-component approach, which combined enforcement on laws concerning pharmacy dispensing along with education of pharmacists and use of peer networks, substantially improved prescribing practices for STDs (and other conditions) in contrast to those pharmacies that received no intervention. The authors propose that the intervention should not be unbundled, but taken as a whole. Nonetheless, the intervention was conducted in sequence, with regulatory enforcement followed by education and peer intervention. In all nine of 12 clinical practices that showed significant improvements after the interventions, the biggest differences came only after the education and peer intervention were added to the regulatory enforcement. Similarly, in the Shurugwi sex workers project, a dramatic reduction in STDs among sex workers accompanied a requirement for sex workers to have health cards before entering a beerhall, where most of their clients were available (Chipfakacha 1993) . However, the success of the intervention did not simply depend on good enforcement of the regulation by security guards, but was likely influenced by other factors that were part of the intervention. Sex workers were involved in the development of the regulation and supported the approach, they received a useful SRH health service, and had an economic incentive to comply, and there was also an information and education campaign for the sex workers, mine workers, security guards and beer-hall owners.
Of the few studies examining financing as a strategy of private sector involvement, the one study that attempted to use comparison groups was unable to separate the interventions between the study groups (Stoeckel et al. 1986 ).
They assessed the impact of a package of development incentives, including loans and agricultural assistance, on levels of family planning practice and fertility while depending on usual family planning services, but found no impact on contraceptive adoption. Contraceptive continuation rates among family planning users who accepted development incentives, however, were consistently higher than among users who did not accept development incentives. Other studies demonstrated the negative impacts of private financing for health services. In two rural counties of China, user fees were associated with lower utilization of reproductive health services by women (Kaufman and Jing 2002) . The study found that user fees accounted for 51 and 54% of all maternal and child health expenditures in 1995 after private fees were allowed, compared with 32 and 38% in 1985. An observational study from India showed that childbirth at private hospitals with private financing was associated with much higher caesarean section rates compared with public sector delivery (Mishra and Ramanathan 2002) .
Despite the recent interest in contracting as a method of engaging the private sector (Mills 1998; Palmer 2000) , only one study met our review criteria (Eichler et al. 2001a,b) . The assessment of the effect of performance-based contracting in improving provider performance at healthcare non-governmental organizations was mixed, in part because the small sample size makes it difficult to detect changes. The study did, however, show marked improvements in provider performance in the area of child health, and mixed performance in meeting prenatal care targets.
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studies were disappointing in that none examined a change in the health status of beneficiaries (Table 3 -see Appendix for results of the non-randomized controlled studies). One study that involved training village doctors in India demonstrated an increase in knowledge and use of contraceptives compared with control villages (Kambo et al. 1994) . Most studies examined short-term effects among the providers. Two of the RCTs that had training as the primary strategy for the private sector showed substantial improvements in knowledge and practices of health providers (Walker et al. 2001; Ratanajamit et al. 2002) . Garcia and colleagues (1998) found that training private pharmacists improved their counselling practices, but had little effect on their provision of effective syndromic treatment for STDs. However, only 23% of the intervention pharmacists actually took the training course, which was then supplemented by a short on-site training session. As previously discussed, the multicomponent intervention of regulatory enforcement, education and peer intervention of pharmacists in Vietnam did demonstrate marked improvements in dispensing practices for STDs and other conditions in the intervention arm compared with controls (Chuc et al. 2002) .
Discussion
Since 68 of the 71 studies showed a positive result associated with a private sector strategy, it is easy to conclude that private sector strategies are effective in SRH. However, the outcomes measured in many studies were often quite limited in ambition, and in many cases were accompanied by mixed results. Taken as a whole, the studies suggest that strategies to work with the private sector in SRH can have a good
Engaging the private sector i11 chance of success, even if on a limited basis. However, it is also possible that the overall results reflect a publication bias, since negative findings are less likely to be submitted for publication (Olson et al. 2002) , or are less likely to be reviewed and accepted for publication (Stern and Simes 1997) .
Many of the more successful approaches used a combination of private sector strategies rather than reliance on a single strategy. Just as the successful regulatory strategies involved adding training and informing strategies, training providers and informing the public about the services also supplemented other strategies for working with the private sector. In two cases from India and Nigeria, provider financial incentives were added to the main intervention. The results were successful in India (Kambo et al. 1994) , but the limitations of the study design in Nigeria make the results unclear (Lapido et al. 1990 ). It may be that the disaggregation of interventions according to single strategies is too simplistic, and that success may depend on how well strategies are combined. This question can be best answered through an experimental approach, such as done by Chuc's team in Vietnam (Chuc et al. 2002) , where different components of an intervention were added in sequence, with assessment of results made at each stage.
Interestingly, whereas different private sector strategies were frequently integrated into a multi-faceted intervention, few of the reviewed studies dealt with more than one aspect of SRH. Other than the promotion of condoms, which can have both STD prevention and family planning effects, the main exception to this tendency to focus on a single SRH service was the regulatory approach in Vietnamese pharmacies (Chuc et al. 2002) , which addressed STDs as well as other childhood and adult health conditions. Given the importance placed on providing integrated SRH services since the Cairo International Conference on Population and Development, a clear area for future research is how well SRH services can be integrated through private sector providers.
In the case of regulatory strategies, in addition to combining regulation with other interventions such as training or informing, another lesson is that economic and other incentives should be carefully considered. Economic incentives may have been important for sex workers and beer-hall operators to comply with the regulations in the Shurugwi project (Chipfakacha 1993) , and may also have influenced the private pharmacists in Vietnam to follow the more expensive and profitable STD treatment guidelines (Chuc et al. 2002 ). Connolly's team (1999) points out that if private practitioners were able to purchase drugs at the tender prices available to the government in South Africa, following the STD treatment guidelines would have been more profitable than the current drug regimens associated with drugs purchased on the open market, and the guidelines may then have been followed. The proposal to allow private providers to benefit from bulk public purchasing raises the possibility of another type of public-private partnership that would serve the interests of the public as well as private providers.
This review also found that successful strategies in working with the private sector are not simple one-time activities, but often require a number of different types of reinforcing activities, as well as persuasion and negotiation tactics. The variety of activities in these studies highlights how interventions need to be customized to the interests and concerns of providers, which is often not considered when designing interventions in the public sector. For example, training that is brought to the site where private practitioners work, or performed on a non-business day in order to not disrupt clinical activities, is more acceptable to private providers. The assessment of technical quality of private providers through the use of standardized simulated patients rather than checklists and questionnaires is less intrusive to providers, though this too has limitations. When promoting a particular product or activity, the business interests of the private provider need to be considered. Those who intervene in the private sector need to take into account whether a particular product or service will provide a profit margin, or enhance the reputation or patient load of the private provider.
The review highlights the need for further research on private sector strategies in SRH. Very few private sector strategies have been tested rigorously in the area of SRH, and only a limited number of types of private provider have been involved. Most of the existing literature is descriptive or theoretical in nature, and is best suited to address a different set of questions, or to set the stage for more formal evaluation by identifying the types and extent of private practice. Comparison groups were not used frequently in the published studies, though they are needed to ascertain if any effect on health services or health status is due to the private sector strategy itself or to some other factor. Randomization of intervention groups is rarely done, partly because it is often difficult to organize in these types of interventions. However, randomization would help to ensure that control groups are comparable, and that statistical inferences about the effects of tested strategies in different groups can be interpreted with greater confidence. As a result of these limitations in the design of many of the studies, the evidence concerning the effectiveness of contracting, regulating, providing financial incentives, and collaborating to influence the private sector in SRH services is weak. In particular, evidence about how these strategies affect reproductive health outcomes is limited.
Despite the enthusiasm for introducing private sector interventions in health services in developing countries, the lack of robust evidence concerning their effectiveness is of concern. Unfortunately, there is probably more evidence on SRH services than other types of health services in developing countries. Two reviews of private sector interventions in child health provided sparse evidence on their effectiveness, and concluded that although there is much interest and opportunity in engaging the private sector, few interventions are well monitored or evaluated (Bustreo et al. 2003; Waters et al. 2003) . There has been considerable experimentation in the area of tuberculosis control, and a number of uncontrolled public-private collaborations have shown impressive gains in case notification and treatment completion rates (Murthy et al. 2001; Uplekar et al. 2001; Newell et al. 2004 ).
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In a more general assessment of the private health sector in developing countries, Mills et al. (2002) concluded that although more experience has been gained in improving the performance of private providers, little is known about how to use tools that affect consumer behaviour or restructure health markets.
Information on the effectiveness of health services interventions is not limited to those involving the private sector. We would argue that more systematic assessment of health care interventions in developing countries is needed to better inform decisions about how health services in developing countries are organized and financed. Although it has relied on studies conducted in high-income countries, The Effective Practice and Organisation of Care Group (2004), one of the Collaborative Review Groups of the Cochrane Collaboration, provides a helpful model for systematically assessing questions about the organization of health services and professional practice.
The demonstrated effectiveness of a private sector intervention is only one elusive piece of information that would be helpful to policymakers in engaging the private sector. We were not able to infer much about the costs of the private sector interventions, or whether they are less expensive than public sector alternatives, but we do note that many of the studies reviewed were publicly funded. Other descriptive studies provide useful information on the size and scope of the 'private sector problem', and offer a basis for understanding the opportunities and obstacles posed by the private sector within particular settings. 
